T h is p a p e r starts w ith a b r ie f o v e ra ll p re se n ta tio n o f th e A V E N T IN U S p ro je c t, m e re ly a list o f th e d iffe re n t in c lu d e d m o d u le s a n d so m e co m m en ts. T h e n fo llo w s a d is c u s s io n a b o u t d ru g te rm i n o lo g y a n d fin a lly a d e s c rip tio n o f th e d e s ig n an d im p le m e n ta tio n o f a ta ilo re d m u ltilin g u a l d ru g te rm in o lo g y d a tab ase in M S A c c e ss. T h e u se d ta g s a n d lin k s are p re s e n te d a n d d isc u sse d and th e in p u ttin g situ a tio n is d e sc rib e d . T h e n so m e n u m e ric a l d e ta ils o f th e d a ta b a se a n d a sh o rt c o n c lu d in g re m a rk are given.
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Project description
T h e A V E N T IN U S Project* a im s a t s u p p o rtin g an A d v a n c e d In fo rm a tio n S y ste m fo r M u ltin a tio n a l D ru g E n fo rce m en t. It is fu n d e d b y th e E u ro p e a n U n io n in th e L in g u is tic E n g in e e rin g (L E ) P ro g ra m , a n d h a s se v e ra l d e v e lo p m e n t a n d u se r p artn e rs. T h e g o a l o f th e p ro je c t is to su p p o rt d m g e n fo rc e m e n t w ith m u ltilin g u a l lin g u istic ex p ertise. A V E N T IN U S w ill s u p p o rt c o m m u n ic a tio n b y p ro v id in g lin g u is tic to o ls to o v e rc o m e la n g u ag e c o m m u n ic a tio n b a rrie rs. U se rs sh o u ld b e a b le to a c c e ss in fo rm a tio n a n d re c e iv e re su lts o f se a rc h re q u e s ts in th e ir o v ra n a tiv e lan g u ag e, e v e n i f th e in fo rm a tio n is d e riv e d fro m fo re ig n la n g u ag e so u rces.
T h e la n g u a g e s d e a lt w ith in th e firs t p h a s e a re E n g lish , G erm an , S p a n ish , a n d S w e d ish .
A V E N T IN U S w ill p ro v id e m o d u le s a n d co m p o n e n ts th a t c a n b e lin k e d to a n d in te g ra te d in to th e u se rs d o m e stic e n v iro n m e n ts. M o d u la rity a n d in te g ra ta b ility a re th e m o s t p ro m in e n t featu res o f th e so ftw a re so lu tio n s to b e p ro v id e d .
T h e p a rtic ip a tin g u sers are d o m e stic p o lic e o rg a n isa tio n s a n d in te llig e n c e a g e n c ie s a n d th e E u rop o l D ru g U n it (E D U ). In te re st fro m o th e r a u th o ritie s h a v e a lso b e e n n o tic e d , th o u g h .
' For an exhaustive description o f the project, see [THUR97] or take a look at our AVENTINUS web page at
N O D A L ID A ; C o p e n h a g e n , J a n u a ry 1998
T h e d a ta to b e h a n d le d b y A V E N T IN U S a re o f s e v e ra l ty p e s, th e m o s t im p o rta n t o n e s fo r A V E N T IN U S b e in g te x tu a l data. T ex ts fro m o p e n s o u r c e s , m a in ly n e w sw ire te x ts a n d i n t e r n a l c o m m u n ic a tio n te x ts, lik e p o lic e re p o rts, w ill b e c o n sid e re d .
A c c o rd in g to th e U se r R e q u ire m e n ts R e p o rt, tliere are tw o m a in sc e n a rio s th a t s h o u ld b e s u p p o rte d , th e I n d e x in g ( D a ta E n t i y ) S c e n a r io a n d th e R e t r i e v a l (A n a ly s is ) S c e n a rio .
In th e In d e x in g S c e n a rio , u se rs are c o n fro n te d w ith in c o m in g te x ts fro m d iffe re n t so u rc e s (fax , te lex , e le c tro n ic ) in d iffe re n t la n g u a g e s. T h e y h a v e to d e c id e w h e th e r a g iv e n in p u t te x t is re le v a n t o r n o t. A V E N T IN U S w ill su p p o rt th is sc e n a rio b y p ro v id in g tra n s la tio n s u p p o rt to o ls, a n d b y p ro v id in g in fo rm a tio n -u n d e rsta n d in g to o ls (in d e x in g , in fo rm a tio n e x tra ctio n ).
In th e R e trie v a l S c e n a rio , se a rc h su p p o rt w ill c o m p ris e to o ls lik e n a m e se a rc h (tra n slite ra tio n , sim ila rity o f n a m e s) o r te x t se a rc h b o th in s tru c tu re d a n d te x tu a l d a ta b a se s. T ra n s la tio n su p p o rt to o ls w ill b e re s p o n s ib le to tra n s la te th e se a rc h re q u e s ts as w e ll as th e search re su lts (stru c tu re d o r te x tu a l) in to th e n a tiv e la n g u a g e o f th e se a rc h e r T o su p p o rt th e sc e n a rio s, A V E N T IN U S w ill p ro v id e d iffe re n t ty p e s o f c o m p o n e n ts, su c h as T r a n s l a t i o n S u p p o r t , I n f o r m a t i o n P r o c e s s in g S u p p o r t , a n d S e a r c h S u p p o r t.
T h e p ro je c t w ill h a v e th re e ty p e s o f tra n s la tio n s u p p o rt to o ls. T erm S u b stitu tio n , T ra n sla tio n M e m o ry , a n d M a c h in e T ra n sla tio n . T h e re w ill b e sev eral c o m p o n e n ts to p ro c e s s th e in c o m in g te x ts, a n d p ro v id e fu r th e r in fo rm a tio n fo r la te r re trie v a l, fo r in sta n c e In fo r m a tio n E x tr a c tio n a n d In d e x in g S e a rc h S u p p o rt re fe rs to se v e ra l re q u ire m e n ts, fo r in sta n c e (i) r e q u e s ts in n a tu r a l la n g u a g e , as w ell as in so m e s tr u c tu r e d fo r m , (ii) r e q u e s ts in a n a tiv e la n g u a g e in s te a d o f th e fo re ig n la n g u a g e s o f th e d a ta b a s e to b e search ed a n d (iii) q u e r y e x p a n sio n a n d n a v ig a tio n p o s s ib ilitie s in th e a re a o f te x t search . S e a rc h in b o th stru c tu re d d a ta b a se s a n d in a te x tu a l o n e s w ill b e su p p o rte d . th a t c a n b e in te g ra te d in a v e ry fle x ib le w a y in to th e e x istin g s y ste m e n v iro n m e n ts o f th e u se rs a n d it m u s t b e v e ry fle x ib le in th e in te ra c tio n o f th e in te rn a l co m p o n e n ts. In m a n y c o m p o n e n ts th e A V E N T IN U S fu n c tio n a lity m a y b e c a lle d fro m a sta n d a rd te x t p ro c e ss in g sy ste m . T h e in te r fa c e w ill b e a v a ila b le o n se v e ra l p la tfo rm s. m a c h in e tra n sla tio n ) are o p e ra tio n a l a n d a te st p la n is a v a ila b le , w ith E u ro p o l as th e first te stin g e n v iro n m e n t.
Drug terminology
O u r a ssig n m e n t in th e p ro je c t is c u rre n tly tw o fo ld . O n e is to c o lle c t, stru ctu re , link a n d 'lin g u is tic a lly ' e d it th e d ru g te rm s fo r a ll la n g u ag es in v o lv e d . T h e o th e r o n e is to d ev elo p lin g u istic reso u rces fo r S w e d ish . O n ly th e fo rm e r w ill b e d is c u s s e d in th is p ap er. It is m ain ly th e re sp o n sib ility o f M a ja L in d fo rs V ik lu n d , Y v o n n e C e d e rh o lm a n d m y se lf, w h e re m y Jo b is a n d h a s b e e n to d esig n , im p le m e n t a n d m a in ta in a d a ta b a se to sto re a n d link, th e te rm s lo cally . m o s t crim in a l te rm in o lo g y d o e s -a s i t 's p a rtly u sed n o t to m a k e c o m m u n ic a tio n e a sie r b u t ra th e r to h id e facts. T h e fa c t th a t m a n y o f th e te rm s a re sla n g w o rd s o r a rg o t o n ly e m p h a sise s th is d if fe re n c e still m o re. N o rm a lly , o n e c a n a ssu m e a te rm in o lo g ic a l e n v iro n m e n t to c o v e r a ra th e r s p e cific, w ell d e fin e d d o m a in , a n d to b e ra th e r c o n siste n t w ith re s p e c t to a m b ig u ity a n d stab ility in m e a n in g a n d also o fte n in g ro w th . In th e c a se o f d ru g re la te d te rm in o lo g y w e face a q u ite d iffe r e n t situ a tio n . W e h a v e u n til to d a y c o lle c te d so m e 13 ,000 te rm s a ll to g e th e r. M o s tly E n g lis h (ro u g h ly 50 00 ), a n d S w e d ish (4 0 0 0 ), b u t a lso so m e 2 0 0 0 G e rm a n a n d a b o u t th e sa m e a m o u n t o f S p an ish .
S in c e w e w o rk in S w e d e n it h a s a p p a re n tly b e e n e a s ie r fo r u s to c o lle c t S w e d ish te rm s th a n te rm s fro m th e o th e r la n g u a g e s in v o lv e d a n d th a t e x p la in s w h y w e , re la tiv e ly sp o k e n , h a v e ra th e r m a n y S w e d is h o n es. It is also q u ite n a tu ra l th a t th e n u m b e r o f E n g lis h te rm s is eq u a lly h ig h , o r in fa c t h ig h e r, sin c e w e are u s in g E n g lis h a s a p iv o t la n g u a g e . In a d d itio n th e re is th e o b v io u s in flu e n c e fro m th e A n g lo -A m e ric a n c u ltu re s u p o n th e w e s te rn E u ro p e a n c o u n trie s, re fle c te d b o th in life a n d la n g u ag e. T h e re la tiv e ly lo w a m o u n t o f G e rm a n a n d S p a n is h te rm s is, to s o m e e x te n t, e x p la in e d b y th e fa c t th a t w e s till h a v e n 't c o m e th a t far in c o lle c tin g term s fro m th e s e la n g u a g e s.
W h e n th e p ro je c t w a s d e sig n e d , it w a s a ssu m e d th a t th e u se rs, m a in ly p o lic e a n d in te llig e n c e o rg a n isa tio n s a n d th e E D U , sh o u ld p ro v id e u s w ith te x ts a n d lists o f te rm s. B u t in re a lity th is h as n o t w o rk e d v e ry sm o o th ly , p e rh a p s d u e to th e ra th e r d e lic a te n a tu re o f th e se te x ts a n d lists. M o s t o f th e p o lic e o rg a n isa tio n s h a v e b e e n v e ry re lu c ta n t to g iv e a n y th in g a w a y . T h is is u n d e rs ta n d a b le b u t p ro b le m a tic . T h e re a re s o m e e x c e p tio n s th o u g h . T h e S w e d is h p o lic e o r g a n isa tio n s h a v e b e e n v e ry c o -o p e ra tiv e a n d h a v e s u p p lie d th e p ro je c t w ith a lo t o f m a te ria l. A m o n g o th e r th in g s S N P F h as g iv e n u s -o n d is k e tte -th e te x t to th e
ir b o o k B a s fa k ta o m n a r k o tik a [S N P F 9 6 ] (B a sic facts a b o u t n a rc o tic s). T h e b o o k d eals w ith a lm o st e v e ry th in g in
th is c o n te x t a n d w e h a v e b e e n ab le to e x tra c t n u m e ro u s te rm s fo r d ru g s, to o ls, tre a tm e n t o f a d d ic ts, le g is la tio n , etc. fro m th is tex t. A n o th e r m a in so u rc e fo r th e c o lle c tio n o f d ru g re la te d te rm s is In te rn e t. I t 's a m a z in g w h a t y o u c a n fin d th e re . P ric e lists, re c ip e s, a rtic le s, etc. etc. S o, s u rfin g th e In te rn e t h a s b e c o m e m o re w o rk th a n p le a su re fo r u s , a t le a st in th is re sp e c t.
W e h a v e a lso c o lle c te d n e w sp a p e r a rtic le s a b o u t d ru g s a n d o th e r re la te d to p ic s a n d se t u p w o rd lists a n d c o n c o rd a n c e s to fin d m o re te rm s.
The 'tagset'
T h e in itia l b u lk o f te n n s th a t w e c o lle c te d w e re p re p a re d in a u n ix e n v iro n m e n t a n d im p o rte d in to th e d a ta b a s e w h e re th e te rm s th e n h a v e b e e n fu rth e r a n aly se d . T h e ta g s w e u s e are: 
. whatever (not used for the moment)
T h e th re e first ta g s are c o m p u lso ry . T h e re s t are, fro m th e d a ta b a se p o in t o f v ie w , o p tio n a l. O f co u rse, w h e n a te rm is fu lly a n a ly se d , all re le v a n t ta g s sh o u ld b e g iv e n .
T h e s u b d o m a in ta g is u se d to c la ssify th e te rm s in to d ru g c a te g o rie s lik e c a n n a b is, c o c a in e , h e ro in , o p iu m etc. T h e c o n c e p t ta g s c la ssify th e te rm s in to c ateg o ries w ith in th e a re a o f d ru g s a n d re la te d (crim in al) ac tiv ity a n d b e h a v io u r, fo r in sta n c e d ru g s, to o ls, d iffe re n t ty p e s o f g e o g r a p h ic a l lo c a tio n s,
o rg a n isa tio n s, p e r s o n s etc. T h e s e t o f co n ce p ts is d e c id e d u p o n in c o -o p e ra tio n w ith th e A V E N T IN U S g ro u p a t th e u n iv e rs ity in S h effield w h o w o rk s w ith th e o n to lo g y (i.e. th e w o rld m o d e l, o r ra th e r in th is c a se th e d o m a in m o d e l). T h e c o n c e p t ta g s a re h e n c e th e lin k s fro m th e d ru g te rm in o lo g y to th e o n to lo g y in th e p ro jec t.
W e u se th re e s e m a n tic lin k s, o f w h ic h th e first o n e is o p tio n a l in th e sa m e se n se as ab o v e, w h ile th e tw o o th e rs a re tru ly o p tio n a l.
• Language equivalence -to a term in the pivot language • Synonym -to term(s) in the same language • Hyperonym -to term(s) in the same language
The database
T h e te rm s a n d th e ta g s are s to re d in a re la tio n a l d a ta b a se im p le m e n te d in M S A c cess 8.0. T h e m a in ta b le is c a lle d T erm a n d c o n ta in s a u n iq u e id e n tific a tio n n u m b e r, th e te rm itse lf, a n o r 
d o m a in s L a n d C o n c e p ts L w ith u n iq u e id e n tific a tio n n u m b e rs a n d th e lin k s in sp e c ia l lin k ta b le s S u b d o m a in s a n d C o n c e p ts w ith p o in te rs to T e rm a n d S u b d o m a in s L a n d T erm a n d C o n c e p ts L re s p e c tiv e ly .

Database relations
T h e re a re o tlie r ta b le s in th e d a ta b a s e th a n th o s e sh o w n in th e fig irre. F o r in s ta n c e th e ra th e r im p o rta n t ta b le N e x tA v a ila b le N u m b e r , th a t p ro v id e s n e w te rm s, a n d s o m e o th e r en titie s as w ell, w ith u n iq u e ID -n u m b e r. A ll lin k s b e tw e e n te rm s a n d p ro p e rtie s u se th e id -n u m b e rs in ste a d o f th e te rm s th e m se lv e s. T h is te c h n iq u e e n su re s th a t all e s ta b lis h e d lin k s a re k e p t u n c h a n g e d e v e n i f th e te n n s are c o rre c te d fo r m iss p e llin g s o r i f th e o rd e rin g o f re a d in g n u m b e rs are c h a n g e d o r w h a te v e r. T o e n s u re th a t n o lin k s a re s e t u n e x p e c te d ly th e s e ID -n u m b e rs are n e v e r a llo w e d to b e reu sed . T h a t is, i f a te rm fo r so m e re a so n is d e le te d fro m th e ta b le T erm , th e fre e d id -n u m b e r is j u s t th ro w n aw ay . T o e n te r a n e w te rm o n e c lick s o n th e N e w term -hvSXon in e ith e r o f th e tw o w in d o w s. T h e n a se p a ra te in p u t w in d o w ap p e a rs th a t fo rc e s th e u s e r to in p u t n o t ju s t th e te rm , b u t a lso th e typ e a n d th e p a r t o f sp e e c h . T h is w in d o w w ill a lso g iv e in fo rm a tio n a b o u t th e p re s e n c e o f a n y o th e r h o m o g ra p h s to th e o n e g iv e n a n d i f so g iv e s a w a rn in g .
The interface
W h en a n o n -E n g lis h te rm is e n te re d it sh a ll b e lin k e d to a n E n g lis h e q u iv a le n t te rm . I f n o n e e x ist w e try to fin d o n e so m e w h e re in o u r so u rces. I f th a t is n 't p o s s ib le w e c a n in m o s t cases g e t a lin k th ro u g h a h y p e ro n y m a n d as a la st re so u rc e w e in v e n t a te rm b y 'p la in tra n s la tio n '.
T h e lin k in g is c a rrie d o u t b y selec tin g th e ta rg e t(s) fro m a list fie ld th a t co n tain s th e a lre a d y e x istin g te rm s in th e sa m e la n g u a g e (sy n o n y m s a n d h y p e ro n y m s ) o r in E n g lish (eq u iv a len ts).
W h en a n e q u iv a le n c e lin k is esta b lish e d , all o th e r te rm s in th e o th e r tw o n o n -p iv o t la n g u ag es th a t are lin k e d to th e s a m e p iv o t te rm w ill a u to m a tic a lly p o p u p in th e E q u iv a le n c e field . T h u s o n e c a n g e t a p ic tu re o f th e p o p u la rity o f a te rm (= d ru g ) in th e o th e r tw o n o n -p iv o t la n g u ag es.
In th e e x a m p le o f th e S w e d ish te rm k o k a in in th e fig u re th e re a re n o less th e n 88 lin k s, o f w h ic h o n e is th e p iv o t te rm (in E n g lish ) w h ile th e o th e r re p re s e n t th e b o u q u e t o f sy n o n y m s fo r th is p o p u la r d ru g in G e rm a n (6 6 ) an d S p a n ish (2 1). T h e c o rre sp o n d in g lis t o f (1 5 ) te rm s in S w e d ish is sh o w n in th e s y n o n y m field . T o see th e E n g lis h sy n o n y m s w e ju s t p ic k th e E n g lish c o u n te rp a rt as th e m a in e n try . In th e case o f c o c a in e th e re are n o le ss th a n 99 sy n o n y m s.
W h en a n o n -E n g lis h te rm is lin k e d to a p iv o t te rm in E n g lish , it w ill a u to m a tic a lly b e lin k e d to a s u b d o m a in a n d a c o n c e p t v ia the alre ad y e s ta b lish e d lin k s fro m th e p iv o t te rm . S in c e n o t a ll th e se te rm s are lin k e d y e t-th e p ro je c t is still in p r o g re s s -th e re is a n o p tio n a l p o s sib ility to lin k 'm a n u a lly ' a s w ell.
T o each te rm a d e fin itio n m a y b e g iven . T h e d e fin itio n s m a y b e g iv e n in E n g lish a n d /o r in a n ativ e (n o rm a lly S w e d ish ) la n g u ag e. W e g o t a se t o f te rm s fro m th e G e rm a n B u n d e sK rim in a lA m t (B K A ) a n d s o m e o f th e m w ere g iv e n a k in d o f ro u g h d e fin itio n in G erm an . T h e 'n a tiv e la n g u a g e d e fin itio n s ' a re m e re ly u se d as a w a y to g iv e a p re lim in a ry d e fin itio n , p e r h a p s to b e tra n s la te d la te r o r e v e n h a n d e d o v e r to a (h u m a n ) tra n s la to r. T h e m a in p u rp o s e o f th e d e fin itio n s a re to d a y to se rv e as a n a id a n d a b a s e s fo r c la ssific a tio n a n d lin k in g .
A t irre g u la r o c c a sio n s, th e w h o le d a ta b a se is e x p o rte d in to te x tfile s a n d tra n s m itte d v ia th e 'n e t' to G M S in M u n ic h , w h e re th e p ro je c ts m a in d a ta b a s e is im p le m e n te d .
Statistics and examples
H ere are so m e n u m b e rs , d ra w n fro m th e d ata b a se . N o te th a t th e se n u m b e rs m a y d iffe r fro m w h a t is m e n tio n e d in th e te x t, d e p e n d in g o n th e fa c t th a t a ll te rm s a re n o t y e t in c lu d e d in to th e d a ta b a se a n d c e rta in ly n o t fu lly a n aly se d . S ta tistic s lik e th e se re fle c t th e p re su m e d fa c t th a t th e a m o u n t o f te rm s fo r a c e rta in d ru g , o r cla ss o f d ru g s, is re la te d to th e u sa g e in a so c ie ty . P e r h a p s w e w ill e v e n tu a lly fin d so m e th in g m o re e x c itin g th a n th is ra th e r o b v io u s fact. B u t i t 's to o e a rly to g o in to th is y e t, th e d a ta h a s to b e m o re c o m p le te first.
T h e re h a v e a lso b e e n su g g e stio n s to b ro a d e n th e d a ta b a se b o th w ith re s p e c t to o th e r la n g u ag es a n d to in tro d u c e n e w d o m a in s. T h e d a ta b a se c o u ld th e n b e u se d a s a fo u n d a tio n to crea te an in te rn a tio n a l p o lic e th e sa u ru s . T h is m a y g iv e u s a lo t to d o in th e fu tu re .
It se e m s to u s th a t th e A n g lo -A m e ric a n in flu e n c e o n th e A t la s t I w a n t to e m p h a sise th e u se o f M S A c c e ss in a n u m b e r o f d iffe re n t a re a s o f re se a rc h . It [H o l9 7 ] H o lm é n , S.: P u n d a rtu g g . N a rk o tik a re la te ra d e sla n g u ttry c k . P o lish ö g sk o la n , 1997.
[S N P F 9 6 ] S v e n sk a n a rk o tik a p o lisfö re n in g e n ; B a s fa k ta o m n a rk o tik a , G ö te b o rg , S w e d en 1996.
